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*n/: Poly(A)*RMA 7. ii y i/ 
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iA^a'^tlTO^S (T.Kodaoats», Mature, 343: 
531-535. 1990), Lir^Lilt^y,, MVxis-oi; 
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^-a ^1" 6 A o a« - - a ft ? * u T 

HGPRTas?. :HFRae?^«*asr5c t^jr*-?* 

-r^fzibosLSk&M.s j^BaB-cfafi^aft-rs/i 
a6©jtBaas»fi.ftac;*BBa«^-A -ae 

7 XT - A <0 ii3.% ^ ^ - t L r 

R« /CMV (IitrofcnttA^'oA*) 



(7) 

#1-* P-12 Jlotrieflt Mixture** (Haa P-12 : 

A^«J55llS»fe (Proc. Hatl. Acad. Sci. 
USA. 84:7413-7417, 1987) . »)yHA/w->!> 
Aft, electroporationtts u f o ^ iux ^ 

A^^JBRCIHrt. ^JffiB^ yl!8K N- 
Cl - (2 , ^^t^-i^) -fo tfjv) 

(ooTMA) ***-r*9#y-2^ijeftisai^-^^^ 

J&ltfeSi*. «jLtfOpti-MBMl Reduced Seru« 
Nediuo (0pti-)l8ll : GIBCO) «tt4>"Pf7*3n 4o 



CHpolyA. Ml3«»eA. SV40a!ieA. 

-^•>>»ttaft^^ poiyAs pUC«Ba,a. TV 
V 'J >Bttaft? tCOWfifT^tt'i 5. 4Kbp 

7^-0-r;u^7a - - y /ffitilC t h X * V 

i;^ -u-fer^-aft^^WAt-Sc ticj;0. 

aft?*»AUTii/:»Jnejfty9x t K (tfLift 

? K) tt. :A:Ha. Jm03K»KIS 
»U^«^ T y t^ y 9 yjc J; t)a*? ^J^>»cit 

g-(CHQ) SIQKl. HBPG 2 ISHl. 
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y r r 6 c i ic <k 0 « w k: K e » * n a «3 * 
aj^-r&o c®a^:«fttiJ&«is»'<^^' -t^^ 
.4nsa«aft^-«>a«»^«»"*"*» ^ 

--^atR-f-Sci^ft^r* ho 

hxx;-ty t - w*^^ -**<5Bar&Mia 

tt (W;LlX»fl:) *n/ifiik«9 *a6K*HK0 

a:«'j ^«ait(AcLOL) *4>aoiito ao-r^ 

1 ' - i;:*- ^ ^ft^^i'- 3 , 3 . 3' . 3' 
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h 7 / -'i' - ^ K * ^ •> r - y ^ ;u ^ o i; k 
(Oil) ^Ji^Simifz AcLOL(Oil-AcLOL) 
'SV^. DiI-AcL0L^aKl:)«&^?^)S9a«-:S5tSB» 

(40;ni) . / a va(150-200;Bii) 

+ -ftSttcDNAIlRcOJ: ^ IC LT*«r4C <hd< 
JftiB8a3^^©X;!i -S»(*cONA 60 mil H 

ffl SLi^ ^ 2Ga:&:;2=t£^C /7 L yt sen J: 0 a 3 

r^^^Ui'^KT'^'f^- (20ttaeK) 
* t ^ n ^ «) fi # -ti- (C J:^ r > pj y • e rise 
chain react ion (PCR) tf^T SWiif -5 b f ^ 

+ I a*-5 tMi nffl©coNA*it 



I a* St. Mi H 5L^<^ lOOaaOf' 4 v > * 3 B 

1 xlO' ii) o ®sa*PBS(phosphate buffered 
saline) 50«/n£ r o r >f - -tf K * 

^fl-t-SO. 5 9^S0S . lOnMEOTA. ISmMMaCU lOtnM 

y4A-<-has 7 / ~ ^vny^ju 

r-So X* V -$S{*cONAOP C R:/9 >f 
•'-(hurl) 5' -GA6AAGTGGATAAATCAGTS- 3 ' 

2) 5' -ACAATATGTGT66ATT6GAG- 3 ' is Jit} 

3) 5' -GTAATTGGAGTAAGAAGAGG- 3 ' *^ftL. 
I S»Cil:/5 ^ - I) i.2) Offl^-d-s nSC 

iiy^^^-i) ^3) swi-r* 

cDNAWffr^ittt-rsci So PCRi* 100 
MlORiS^lw^^T'?^ •7- 1 /iM . *DN A 1 

Taq polyoerase 2. 5 l^tt <h L ^ 95 t: 1 
54t: 1 72t S^O-t^ ^ vuJtSOiaOSUyto 
itW^tlfcDN AaffrtiO. 7 ^T^'o - xr;p« 



(11) 

-X. nstti. 3 + o-<-xr*So 

(**^ Lfc«§a^<OK0 ii^(endocytosis) WW 
9yx7*9--tf <ACAT) SttH»a'X^(OM« 
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<12) 

^ ^ - yjt 

b HittSilll)BWI{|« THP-lJ&lOWtD'J i/MA 
illl«***tSRPMI1640«»C««U^« THP 
tBitt^ 2G0n«O*^w:K-^i' 12- ^ 'J ^ -f U - H 

C OIBtfi]^ ^> Ctiooczynski (Anal. Biochea._162 : 
156, 1987)®;?ftC«r,r. i^r :/a^r- 

poly(A)-fl)R»A**a Lfco 6 /«g ©mRNA 5 «0 
7y/A-^ + ^X^W:<-^K^tfflt^"C^ GublerR 
CfHoffBan(Scoc, 15:263. 1783) 0:5*1:: « r> T 
Z*«cDHA*^ttUyS:o C OcONA^BcoB I r 

^-caiiu. -t Lr 5-20«»R* g a^b 

iCiJOT^ SUGG a - ^ — (8eck«an lostruients) 
tfi-C SO.OOOrpilcr aBtlHUtj^^Mt-SC^ICJ: 
O^'f X»BLfc« w^LT. M 800ttS» <r 
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AlK?\l (Stratagene J: D A¥) 

^*y^-'>'t^ XL-1 BlueWiaCStrat- 

ageneJ:OA*) cONA^Ir«-rS 

7^9 :^ 5 KpBSR 7 (T. Kodaoia^^ Nature. 343 : 
531-535. 1990) 3^^>cr>3 5 -y >< 
31-6 354bpOlbal-Sph! CtK-'^P 

wet h X A > V* + - U-fe y ^ -cDNA 9 >f y 
ntdOMft^ a - ytDcONAOttSCFf ^Sanger (D 

-tn-en-^ •>:^*'<>i^t-i^"te:^^-cONA 
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cD^se^ij'&s i SI (IS) acfSB 2 SI ( n s) 

tC/15:"ro cn^iOi^ o- vOcONASBi^^T'a -IT' 
i LTfflO^r $ ^)IC 6 xlO* 7^5 cOcOflA9 -< 

- >14{iac; tt ScD^ o - y 3 fli*»fc<. I 

phsRn i L-eo«oisatcaffl L/to 

phsR I ac^phSRD ^-en-en^cDj: ^ tr uraa 

L/to CtliO:f7Xi K^fflPBBaHindmac; 
Ibal-CiBftU. BIRM»3 K>ATG<r^,aR 
K VT A A* -eO^ft ( I S : 45lTi/ 
Bins: 3S8TWRlCtta-r-S)*#t^DN 
A»fr*»fco 

Ulttasaaa^^^ - Rc /CMV(In?itrogen 



(15) 

3&^^»TUffid nr(r^«) ^Hindinac; Iba I »C J: rj 

-CffiTEDN AKfr*j|*l1-4CiCJ:l3. 
h > 0 yuxOT«©Hind 1 (895) t Xha I 
(986) icDMCt fxi»-;yi; + -cOflAKHr;&«» 
A^jnfctt!l;t»5^5X t K pXhSR I atf pXhSR 

^-;r';^^- (CHO-Kl) fflia*»Jt>£tftLfco t 
CHO-Kiaa 5 X lO'a/^SOnr -f y •> 
7 '>M3ftl!ll»(PBS) ^^^t^f-lZ 
Notient Hixture«tt (Hao P-12 ;SIBCD S) 4> 

-eSKco, <DsaAit>37t tcr 3 BnB««t. 80 

Reduced Serua Nediut(Opti-lieH :6IBC0 H) C 
J:0 SSft^Lyt:. connc. SwOfflCflijl 
^d: D N i^a c;50 Ml O 9 ^7x^9 ^'KX(BflL) 



(16) 

37t:Kri9l*liB««L/;:c. 15J6FBS** 
^-fiHan P-12SJ6 3 itf*Jo^s $<9»C-5[iS« 

tj yi/ v-B07A«ftT?iaa-rs w t c J: 0 v 

ajiA«:(Oft«t:fflV^yt-<^^ -Rc /CMV 

^ ^- > y SSfflB^ra^^-t S c i ic: J: 0 «K 

aWlx 10«iH/*60Mf-f 7 -y*^ 7 B S 

G418(Geneticin ; BIBCO fi) ^ftHilS 47Qa/ 
a«i^i5J:^tcSS0Lx 5 9< CO,. 37t:iCT12B 

iSi^iito I sac;nfflicoc>r*n'en48«i 

- u -fe y ^ - <0 J6 9 « O ^ tr ^ a * il IR r 4 a6 . 
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I » I' - ^ ^r->^^- Z , 2 . 2' .3' 
ou-Koii) Kx^mmLtzri:f'Juiti&a:m 

•J .1<a61I(0iI-AcL0L) ^fliPrfflSa^cO AcLOL 

■■"f7ay3--f^ y^^^'f K (Bokusui Broun 
fi) i^y 400^/«£A«rHa« P-12JSJft 

*"e-a«*L. cnti Dil-AcLOLt-«||j|flE20 

iBsa^oDi I oKia**«*aa«*«v>rB 

HSR I-28( I acf HSRQ-6 

cn^ott^kaa hsr 1-28 sc; HSRn-eit^ 
n-enaiBF^sniie^y^* (pbrn BP-^t^'^ ac; 

aiSF^»J|l^d<«^ (PBRH BP-2«#^) itrx» 



(19) 

(T. Kodaaa P»AS |B|±) ^dC I ^ X(i 
y^* («A»iOiI)-eai« tytrKttL DL (T-te 
^^wLDLXIiUfcLDL) 5 d: -S<D7^ 

3 - Kf *«UH*#t;cONAOa[»RWRCF»J5r 

6T ? / mmm»t. 



*Jia^ 3-290184(6) 

^596 PCS. Kan F12 ^ « 4> 
-.•i«';:x-rvtCT:«a6. 20ffl« Tris(HC« pH8). 
1 oiU CaC i > . ISQtnH NaC £ . 1 tnU PHSP jlSt 
(<S«A) 4'i7**'>''^->fJfL. lOO.OOOfftcr 

*19^Tritonx 100 ^-^tr^tt A + r . SO^BJ 

-So 

COTriton xlOO Bl«ftHa6*. ^u^vuft 
BSAT7-f-'f^*9A (T. Kodaaa ^>PNAS 85, 
9238-9242. 1988) tCapply L 1 M KaC £ . 20(Dil 
Tris-HCi pH 8 . 1 fflU CaC i , ^ 1 96 Triton x 
10fl^^t''«««ICiI«-r4o MJCt hXi7-cy 

f ^ it f (T. Kodaaa^», PSAS, 85. 9238-9242. 
1988) i-Jt9. (iffttlaiacot yxij-^yi;^^ 



(20) 
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GTA TCA GCA GAA ATT ATG GCT ATG AAA GAA GAA CAA GTG 702 

VSABIM AMKEeQV 234 

CAT TTG GAA GAG GAA ATA AAA GGA GAA GTG AAA GTA CTG 741 

H LBQBIKGBVKVL 247 

AAT AAC ATC ACT AAT GAT CTC AGA CTG AAA GAT TGG GAA 780 

M NITNDLRLKOWB 260 

CAT TCT CAG ACC TTG AGA AAT ATC ACT TTA ATT CAA GGT 819 

HSQTLRNITLIQG 273 

CCT CCT GGA CCC CCG GGT GAA AAA GGA GAT CGA GGT CCC 858 

ppQPPGBKGDRGP 286 

ACT GGA GAA ACT GGT CCA CGA GGA TTT CCA GGT CCA ATA 897 

XGBSOPRGPPGPI 299 

GGT CCT CCG GGT CTT AAA GGT OAT CGG GGA GCA ATT GGC 936 

GPPG Ii KCDRGAlG 312 

TTT CCT GGA AGT CGA GGA CTC CCA GGA TAT GCC GGA AGG 975 

PPGSRGLPGYAGR 325 

CCA GGA AAT TCT GGA CCA AAA GGC CAG AAA GGG GAA AAG 1014 

PGMSGPKGQKGBK 338 

GGG AGT GGA AAC ACA TTA AGA CCA GTA CAA CTC ACT GAT 1053 

GSGNTLRPVQLT.D 357 

CAT ATT AGG GCA GGG CCC TCT TAA GATCAGGTGG GTTGGGCGGG 1097 

H I R A G P S Ter 359 

ACATCCTCTG CTACCATCTC ATTAAAAGGC CCTTCACCTC TGGACAAGTC 1147 

ATCTGCAACA ACTGACTTCC AAGATCCTTT TGTGACTCCT CCAAATGACT 1197 

TTGGTTCCCG TGTTGTACCT GACTTCCACA TGGCCTTCTC TCCTGGTCCC 1247 

TGGTCCTGTT TGCGCCTCTG CTCCCATGCT CATACCTCTT CTTACTCCAA 1297 

TTAC 
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